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Aaron M. Eakman, M.S.
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This study compared the effects of frands-on occu pa 
tion versus verbal occupation

in terms of free recall

performance in brain-injured adults.

Thir ty males who

had sustained a closed head injury with Rancho Los Amigos
(Malkmus & Stenderup,
VI, VII,

1974) cognitive levels of either

or VIII were selected

from nine midwestern brain

injury rehabilitation facilities and randomly assigned to
either the hands-on or verbal condition.
jects received p re liminary verbal
preparation occupation,
the verbal

After all s u b 

instructions

for a food

verbal subjects again received

information while the hands-on subjects p r e 

pared the food item.

Subjects were then asked to recall

the occupation's steps presented to them in order.
ject responses were tape-recorded,

transcribed,

scored according to predetermined criteria

Sub

and

for content

and sequencing by an assistant who was blind to the
purpose of the study and subject condition.
observer reliability was established.
test

indicated a significant difference

hands-on condition,

Inter

A Mann-Whitney

U

in favor of the

p.<.0001.
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INTRODUCTION

Cognition has commonly been identified as an area of
importance for occupational therapy (Abreu & Toglia,
1987; Allen,
1968).

1985; Grafman,

1984; Kaales,

1971; Mosey,

According to the American Occupational Therapy

Association's

(1989)

"Uniform Terminology," cognitive

components compose one of the three major performance
components.
therefore,

The occupational therapy practitioner,
has an important role in promoting maximal

levels of performance in persons with cognitive impair
ments

(AOTA,

1991),

with the overall goal of enhancing

performance in d ail y living.
Occupational therapists

involve themselves in te ac h

ing people those skills necessary for living in a c o m 
munity with others
cognitive

(Mosey,

1986).

Teaching persons with

impairments presents a challenging problem for

the occupational therapist.

This

is especially true when

impaired memory functioning hinders the learning process,
since memory is central to the cognitive processes and an
underlying component of learning

(Matlln,

1983).

Occupational therapy philosophy asserts that doing,
i.e.,

hands-on practical experience,

ing process.

promotes the learn

Learning through doing is a foundational

principle of occupational therapy (Bing,

1986).

Accord-

1
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ing to Fidler and Fidler

(1978), doing enables the d e v e l 

opment and integration of sensory,
psychological systems.

motor,

cognitive,

and

A principle of occupational

therapy is that doing encourages the maintenance,

devel

opment, and redevelopment of occupations

1979).

(Cynkin,

Rehabilitation of the brain-injured adult is an
appropriate area for occupational therapy.

Memory d e f i 

cits are one of the most debilitating sequelae of brain
injury (Brooks,

1972; Levin,

Schacter & Crovitz,

1977).

Benton,

& Grossman,

1982;

These deficits can affect all

aspects of the rehabilitation process and can greatly
disrupt the individual's ability to regain even the most
basic functions of d ai ly activity (Lewin,

1968).

Another deficit commonly linked to brain injury is a
reduction
(Schacter,

in the ability to judge correct temporal order
1987).

A misjudgement of temporal order may

be attributed to the relatively high incidence of frontal
lobe damage associated with closed-head injury (Wood,
1984).

It is not uncommon for individuals with frontal

lobe damage to be impaired at tasks which require various
sequential organizations

(Della Rochetta,

1986;

Petrides

& M i l n e r , 1982 ) .
Along with memory deficits, difficulties

in judging

temporal order can have profound effects on an indivi
dual's ability to carry out any number of activities of
daily living

(e.g., cooking and dressing).

Developing
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lists as an external aid £or accomplishing activities of
daily living has been supported by Davis and Radomski
(1989).

Mateer,

Sohlberg,

that naturalistic learning

and Crinean
(doing)

(1987) have argued

is more beneficial in

terms of memory than list learning alone.

Goldstein/

Levin, Boake, and L oh re y (1990) state that list learning
itself is often irrelevant to enhancing the adaptive
functioning of the head injury survivor.

Engagement in a

hands-on occupation, as opposed to rote list learning or
verbal rehearsal of an occupation's steps,

may afford the

brain-injured individual the opportunity to become more
wholly involved with the occupation.

Hands-on doing

allows the individual to receive multi-sensory st im u la 
tion, which,

in turn, m ay facilitate recall.

Recent studies
Ronnberg,

(Karlsson et al.,

1989; Larsson &

1987) have shown that persons with memory

impairments can recall significantly more information
through the use of motor actions than through the verbal
information or items alone.

These studies utilized an

experimental task known as the Subject Performed Task
(S P T ) developed by Cohen

(1981).

In performing SPTs,

subjects are instructed to perform a series of simple
concrete motor actions

for purposes of later recall.

Objects such as a comb or a ball are presented to the
subject.

When the object was presented,

was read aloud by the experimenter

(e.g.

an

instruction

"comb your

R eproduced w ith perm ission o f the copyright owner. F urth er reproduction prohibited w ith o u t perm ission.

h a i r , 11 "bounce the ball"), and the subject was instructed
to perform each SPT within a certain time interval.
A s tudy by Karlsson et al.

(1989) utilized SPTs

with elderly persons with no known neurological impair
ment and elderly persons diagnosed with having mild to
severe levels of dementia of the Alzheimer type.

The SPT

group was presented the SPT objects one at a time.
each object was presented,
by the experimenter,
perform each SPT.

When

an instruction was read aloud

and the subjects were

instructed to

The verbal group was read the same

•

Instructions though they were not presented the SPT
objects,

nor were there requirements for motor actions.

Subjects within the SPT condition recalled significantly
more tasks than did the verbal presentation condition.
This indicated the beneficial effects of encoding
mation through multiple channels.
et al.

(1989),

infor

As stated by Karlsson

"encoding of information in the form of a

motor act that involves real-life objects brings about a
richer representation of the event than verbal encoding"
(p. 740).
Larsson and Ronnberg

(1987)

looked at the effects of

motor encoding via SPTs for their effects on immediate
and short-term memory in traumatically brain-injured
adults.

Two different systems were employed:

(1) the

subjects performed the tasks after the presentation of
the task

instructions,

and

(2) no action was required but

R eproduced w ith perm ission o f the copyright owner. Further reproduction prohibited w itho ut perm ission.

the

objects were visible while the instructions were

presented.

For both immediate and long-term r e c a l l ,

engagement in the SPT resulted in significantly better
levels of memor y performance.

This implied that the

subjects did benefit from the extra information provided
by the motor activity.
According to Backinan and Nilsson

(1984),

SPTs have

unique features that distinguish them from verbal m at e r
ials.

Due to the "real-life" nature of the stimuli,

engage multiple se nsory modalities,
dimensions within each modality.

and offer multiple

The use of real-life

objects in motor acts not only provides
of motor information,
the visual,

tactile,

for the encoding

but it also allows encoding through
proprioceptive,

auditory sensory pathways
Warner

SPTs

gustatory,

(Larsson & Ronnberg,

and
1987).

(1989) compared the effects of a hands-on

occupation with demonstration versus demonstration only
in terms of the level of memory retention in elderly
subjects with cognitive deficits.

An ice cream-making

occupation was used in which subjects

in the hands-on

condition received a demonstration and participated
the making of the ice cream.

The subjects

condition received only a demonstration.

in

in the control
Warner

(1989)

found that engaging in the ice cream making occupation
resulted in significantly higher levels of memory r et en 
tion than by just observing the ice cream making o c cu pa 
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tion.

Warner attributed the significant difference to

the fact that the subjects in the hands-on condition
received not only visual and auditory input, but also
"tactile input from the utensils and ingredients as well
as proprioceptive
doing"

input from the movement

involved in the

(p. 14).

Research in the area of visual imagery lends support
to the use of mu lt ip le -modality encoding for improved
recall.

According to Bower

(1970), common-object pic-

tures are stored both visually and in terms of the verbal
labels they elicit.

Both of these codes m ay be retained,

and memory for the two codes will exceed memo ry for the
verbal label alone.
dependent,

Although the two systems are in

they do interact and can cooperate with one

another to improve recall

(Paivio,

1969,

1971).

Studies

involving brain-damaged subjects have involved the d e 
velopment of visual

images to be paired with t o- be-remem

bered items demonstrating a greater recall of the verbal
information

(Jones,

1977; Whitehouse,

1974; Lewinsohn,

Danaher & Kikel,

1981).

The uniqueness of associating a hands-on occupation
with its verbal counterparts lies in the ability of the
occupation to provide real and automatic images of the
to-be-remembered
Fidler

(1978),

information.

According to Fidler and

"Action is both the product of a mental

image that sets the objective and the creator of a mental
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image"

(p. 307).

The present study's occupations can be analyzed
within the conceptual
cording to Nelson,

framework of Nelson

form (the environment

and materials external to an individual)

form).

Ac

occupation can be defined as the

relationship between occupational

performance

(1988).

and occupational

(the doing of and within the occupational

For this study,

the occupational form inherent in

making meat balls was compared to the occupational
of stating and circling words.

form

Of consideration were the

differential effects that engagement

in the occupations

could have on the subjects in regards to their perform
ance in the subsequent occupation of free recall.
No study within the field of occupational therapy
has compared the effects of engaging

in an occupation

requiring hands-on doing versus engaging in an occupation
requiring rote verbal

learning in persons who have s u s 

tained a closed head injury.

This study is important to

occupational therapy in asserting the effects of learning
through doing.
Differences

in free recall performance may be a t 

tributable to the process of adaptation.

King

(1978)

submitted that adaptation occurs as a result of an in
dividual's
form).
change

interaction with the environment

According to Nelson

(occupational

(1988), adaptation involves a

in an individual's developmental structure that is
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not due to purely physical means such as physiological
maturation or disease.

This change may,

therefore,

in

volve memory stores for use in future situations.
A ccording to Van Dam-Burke and Kovich

(1988), d e 

ficits in memor y as a result of head injury may be a d 
dressed through the preparation of a meal,

"such as

recall of the verbal directions to a task"

(p. 159).

the present study,

For

the occupation of making meat balls

was incorporated as a meal preparation task.

This o c 

cupation was deemed appropriate because it is an activity
of daily living task
abilities.

involving memory and sequencing

This s tud y dealt not only with the m em or iz a

tion and recall of an o cc u pa t i o n ’s task steps, but also
with the recall of the task steps in their proper seq ue n
tial order.
The number of the steps recalled

in their proper

order served as the dependent variable for the present
study.

Subjects

in the hands-on condition

as the verbal condition

(HOC) as well

(VC) read and listened to d e 

scriptions of ten task steps for making meatballs.

The

HOC subjects then followed the instructions and made meat
balls,

while the VC subjects again stated each word of

the instructions,

as well as circled them.

It was hypo

thesized that those engaged in the hands-on condition
would recall si gn ificantly more task steps,
order of presentation,

in their

than those engaged in the verbal

R eproduced w ith perm ission o f the copyright owner. Further reproduction prohibited w itho ut perm ission.

condition.
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METHODS

Subjects

T hirt y male subjects with a mean age of 29.6 years
(S D = 9 .1) and a mean educational level of 12.0 years with
a range of 4 to 16 years were included in the study.
subjects'

mean cognitive level was 7.2 based on the

Rancho Los Amigos Cognitive Scale
1974).

The

(Malkmus & Stenderup,

The mean time post injury for subjects was 53.6

months with a range of 7 to 171 months.

Subjects were

included in the s tu dy after meeting the following twelve
criteria:

(1) male;

(2) sustained a closed head injury;

(3) stabilized medical condition;

(4) Rancho Los Amigos

cognitive level of either VI, VII,
Stenderup,

1974);

or VIII

(Malkmus &

(5) between 18 and 50 years of age;

(6)

adequate expressive and receptive language ability that
allows for interpersonal communication and the following
of simple written or verbal

instructions;

(7) upper

extremity functioning sufficient to carry out a simple
p reparatory cooking task with both hands and to use a
pen;

(8) ability to sustain attention during a 20 to 30

minute therapy session;
ceptual deficits;

(9) none to minimal v is ua l- p er 

(10) no premorbidly diagnosed history

of neuropsychiatric disorder(s);
of epileptic seizures;

and

(11) no recent history

(12) no demonstration of
10
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potentially dangerous physically aggressive behaviors the
two weeks prior to the collection of data.

These cr it e

ria were applied to the subjects by the respective staff
therapists of nine midwestern neurorehabilitation facili
ties.

A pilot study was conducted at a rehabilitation

facility to help reduce the potential for experimental
error.

»

Procedure

Subjects were first individually tested by the p ri n 
cipal investigator on three subtests of the Wechsler
Memory Scale

(Wechsler & Stone,

1945).

The use of in

dividual subtests as a preliminary screening tool was
supported by Brooks
I of Logical Memory,
Reproduction.

(1972).

These subtests

included Form

Digits Forward/Backward,

and Visual

Logical Memory and Visual Reproduction are

two of the most sensitive of the Wechsler Memory Scale
subtests to impairments

in the learning of new informa

tion

1984).

(Prigatano et als,

Logical Memory and Visual

Reproduction reflected the learning and immediate recall
of fairly complex novel

information in both the visual

and auditory modalities

(Kear-Colwell,

1973).

In a d d i 

tion, these subtests dealt with the lateralized functions
of the brain

(Russell,

1975).

primarily with verbal functions

The left hemisphere deals
(Logical Memory),

the right hemisphere manifests non-verbal

while

(Visual Repro-
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duction) specializations
subtests,

therefore,

(Milner,

1971).

These two

best reflected the verbal and visual

aspects of the two independent variable conditions.
Digits Forward/Backward addressed the area of subject
attention

(Kear-Colwell,

the learning process

1973), an essential component of

(Baddeley,

1984; Wood,

1988).

The Logical Memo ry subtest was administered adhering
to the original instructions.
audio recorded.

The subject responses were

These responses were transcribed and

scored by a research assistant following the methods
proposed by Sweet and Wysocki

(1982), which provide for a

more reliable score utilizing a partial credit format.
Digits Forward/Backward was administered adhering to the
original Instructions;
a 1/2 second
diate memory,

however,

the digits were spoken at

interval rate for a better measure of imme
as suggested by Russell

(1975).

was completed adhering to the original

Scoring

instructions.

The

Visual Reproduction subtest was administered adhering to
the original

instructions.

Scoring was completed by a

research assistant following the original instructions.
For purposes of the present study,

the sum of the

three subtest scores resulted in each subject's Wechsler
Memory Scale score.
and Stone

This was

in agreement with Wechsler

(1945), who defined the subject's raw score as

the sum of the individual subtest scores.

However,

for

experimental purposes, subject scores were not age
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weighted,

nor was a Memory Quotient calculated.

Subjects

within each facility were then randomly assigned to
either the hands-on or verbal condition;

the number of

subjects within each condition never varied by more than
one for each facility.
The conditions of the independent variable were
administered by the principal

investigator approximately

two to four weeks after the administration of the W ec h s
ler Memory Scale subtests.

Subjects were individually

tested in the same treatment room of their respective
rehabilitation facilities.

The principal

investigator

was seated to the right of each subject at all times.
Subjects of both conditions were presented the ten task
steps one at a time,
principal

both in writing and aurally by the

investigator.

These task steps were presented

to both conditions in the same order.

The ten task step

imperatives were printed separately on ten
cards.

6" X 8 ” note

The characters were printed in the lower case at

0.5 cm high,

using a laser-printed Macintosh MacWrite II

(Claris Corporation,

1989) helvetica font.

For the verbal as well as the hands-on condition,
subjects were read the following instructions:
Today I am going to present to you the steps
involved in making meat balls.
I will then
be asking you to recall these steps for me in
their proper order.
There are ten steps in all.
I will present each step to you one at a time on
a card.
As I s h o w you each card, I will read to
you the instructions printed on it.
After I
have read you the card, I will ask that you read

R eproduced w ith perm ission o f the copyright owner. Further reproduction prohibited w itho ut perm ission.

14
the card to me.
The verbal condition Instructions continued as
follows:
After this, I want you to circle each word on
the card one at a time as you say it; you can
use this pen (gesture to the pen).
You will be
allowed 15 to 20 seconds to circle the words of
each card.
This should be enough time.
Do you
understand the instructions?
If the subjects did not understand the instructions,
they were repeated

in their entirety.

As soon as each

subject indicated that he understood the instructions,
the administration was continued.
The card with the first task step imperative,

"pour

egg into bowl," was placed directly in front of each
subject.
cipal

The card was read to each subject by the pr in 

investigator.

condition,

For both the hands-on and verbal

if a subject did not initiate the reading of a

card within 5 seconds after the principal

investigator

had read the card, the subject was instructed to read the
card aloud,

"Please read the card aloud."

Each verbal

condition subject then initiated stating and circling the
words on the task step Imperative card.

However,

if a

subject did not initiate the circling of the words,
was instructed to do so by the principal
"Please circle each word on the card."

he

investigator,
Circling was

utilized to assure subject attention to all task step
imperative wording.

Circling of words before,

during,

or

following the statement of each word was allowed.
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Following the circling of all words,

the card was removed

and the next card with the subsequent task step impera
tive was placed d i re ct ly in front of each subject.

The

administration continued as above until the words of all
ten task step imperatives had been stated and circled by
the subject.

Each subject was allowed 15 to 20 seconds

to circle the words of each task step imperative.

After

each subject finished circling the words of the last task
step imperative card,

the table was cleared.

Each s u b 

ject was then asked the following questions:

"What day

is it today?";

"Who is the President of the United

States?";

"Who was the President before him?"

and,

If

subjects were unable to offer a response or responded
incorrectly,

the proper response was given by the prin ci 

pal investigator.

These questions were asked to minimize

the potential for rehearsal,

and to equalize the time

across conditions prior to the free recall of the task
step imperatives.
For the hands-on condition,
were used:

two 10" stainless steel mixing bowls,

wooden spoon,

one 8" stainless steel whisk,

clear plastic cups,
small egg,

the following materials
one 10"

five 9-ounce

the yoke and white of one Grade A

one tablespoon of light cream,

of cooked white onion,

3/4 tablespoon

1/4 teaspoon of iodized salt,

teaspoon of black pepper,

1/4

4 tablespoons of well ground

dry bread crumbs made from blended wheat bread and sea-

R eproduced w ith perm ission o f the copyright owner. Further reproduction prohibited w itho ut perm ission.

soned with 1/2 teaspoon of seasoning salt,
finely ground 80% lean beef,

1/4 pound of

1/2 tablespoon of flour, and

a pre-mixed meat ball mixture.
At the beginning of the administration,

the above

materials were hidden from the view of each subject by a
white corrugated cardboard screen.

The ingredients for

making meatballs had been pre-portioned into five, clear
9 ounce plastic cups.

The hands-on subject instructions

continued from above:
•

After this, I want you to do the step described
on the card you have just read.
You will be
allowed 15 to 20 seconds to do each step.
This
should be enough time.
Do you understand the
instructions?
If the subjects did not understand the instructions,
they were repeated

in their entirety.

As soon as each

subject indicated that he understood the instructions,
the administration was continued.
The first task step imperative card,

"pour egg into

bowl," was placed d ir ec tl y in front of each subject.

The

card was read to each subject by the principal inves
tigator,

then the card was read aloud by each subject.

At this time the card was removed from view,

and a 10"

stainless steel mixing bowl was placed direc tl y in front
of each subject.

Each subject was then handed a clear

cup containing the yoke and white of one small egg.

The

subject then proceeded to pour the egg into the 10"
stainless steel bowl.

If the subject did not

initiate
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the step within £ive seconds of being handed the cup, he
was instructed to c ar ry out the step,
the step."

"Please carry out

If the subject indicated that he could not

c arry out the step,

or could not remember the step, the

step was completed by the principal
the egg had been poured

investigator.

into the bowl,

Once

the emptied pl a s

tic cup was placed behind the white cardboard screen,

out

of the subject's view.
A utensil or ingredient was only in each subject's
vie w if it were called for or understood in the task step
imperatives.

Each subject was allowed 15 to 20 seconds

to complete each task step.

Following the end of each

task step,

the emptied plastic cup was removed

(if a p 

plicable),

and the next card with the subsequent task

step imperative was placed directly in front of each
subject.
On the sixth task step of the activity condition,
"blend mixture with wooden spoon," each subject was
allowed to initiate the mixing of the ingredients for 10
seconds.

At this time each subject was asked to stop,

and was informed of a bowl that contained the ingredients
already well mixed.

The bowl and ingredients which were

being mixed by each subject were then replaced by a bowl
of pre-mixed

ingredients, and the hands-on condition

continued following the task step imperatives.

The

replacement of bowl and ingredients was implemented to
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a llow for equal time In the sixth step across conditions
as discerned by a pilot study.
The administration continued as above until all ten
task step imperatives were carried out.
potential for distraction/

To minimize the

the ingredients

in the cups

were only made visible to each subject immediately prior
to addition to the 10" stainless steel bowl;
had'been emptied it was removed from view.

once a cup
After each

subject finished the last task step, the table was c l e a r 
ed, and all the items were removed from view.

The s u b 

ject cleaned his hands with a damp wash cloth while being
asked the same questions asked of the subjects in the
verbal condition.
For both conditions,

after answering the questions

posed to the subjects at the end of the independent
variable administration

(a lapse of 30 to 45 seconds),

subjects were instructed as follows:
steps involved in making meatballs
der."

"Please tell me the

in their proper o r 

A tape recorder was used to record their responses

and the subjects were given three minutes for their
recall.

Subjects were

instructed to indicate when they

could not recall further steps of making meat balls.
While the subjects recalled the steps of making meat
balls,

the eyes of the principal investigator were fo

cused on the tape recorder;

the principal

investigator

did not nod or acknowledge the responses of a subject in
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a nonverbal manner.

I£ during recall a subject

that he could not remember any more task steps,
recording was then ended.

the

If there existed a lapse in

subject response of 10 seconds,
encouraged to take his time.
followed,

indicated

the subject was then

If a lapse of 20 seconds

the subject was then asked if he could recall

any more steps.
or were unsure,

If the response were in the affirmative
then the subject was encouraged to co n 

tinue, and reminded to indicate when he was finished.

If

••

the response were in the negative,

the recording was then

ended.
The subjects'

audio responses were transcribed and

scored by a research assistant blind to the purpose of
the study and the condition of the responses.
cipal

The pri n

investigator also scored the responses to establish

interobserver agreement.

A scoring format was developed

directly from the imperatives given for each task step
(see Appendix A).

Within each task step imperative were

three to five syntactical units.

Each syntactical unit

had a potential value of one point during scoring.
total score of thirty-eight points was possible
ten task step imperatives were entirely recalled

A

if all
in their

proper order.
For each syntactical unit,
scored even

a full point could be

if the subject did not recall the exact

wording of the task step imperatives,

because scoring
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allowed for the substitution o£ functional synonyms
identified prior to actual scoring

(see Appendix B).

A

functional synonym was defined as a recalled word which
is equivalent in idea or use to the exact imperative
wording.

As an example,

the word "pour" from the first

syntactical unit of the first task step imperative had
the functional synonyms of "put,"

"dump," and "add."

A

syntactical unit was scored fully whether or not articles
such as,

"a," "an," or "the" were used, and regardless of

tense (e.g.,

"poured"

instead "pour").

Basically,

the

scoring was established to reflect the recall of

func

tional

1982).

ideas, not exact wording

(Sweet & Wysocki,

The functional synonyms were developed from the responses
of subjects participating in a pilot study.
Half credit was allowed

for responses

in which

approximately one-half of the major idea for the sy nt a c
tical unit was recalled

(see Appendix C ) .

As an example,

the fourth syntactical unit of the third task step im
perative would receive 1/2 point if "stirring" was r e 
called instead of the exact wording of "while stirring".
The dependent variable

(free recall score)

was

obtained by first determining the point values for the
individual task step imperatives through addition of
syntactical unit values within each task step imperative.
Second,

a task step imperative was deemed recalled

if the

sum of its syntactical unit scores were two or more.
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Third,

it was then determined

if the task step impera

tives .deemed recalled were in the proper sequential
order.

The scores of the task step imperatives recalled

in their proper order were then added to obtain the free
recall score.
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RESULTS

Interobserver Reliability

Free recall scores were individually established by
a research assistant blind to both the purpose o£ the
study and subject condition.
served as a data checker.

The principal investigator

Interobserver reliability of

the free recall scores was calculated by dividing the
lower score of the two observers by the higher score on
each subject.
calculated.

The mean percentage of agreement was then
Concurrence of a zero score was treated as

100% agreement for that subject.

A mean interobserver

reliability (biased by low free recall scores)

of 88% was

established, with a median interobserver reliability of
96%.

Test of Main Hypothesis

The free recall scores were not normally d i s tr i b
uted.

A one-tailed Ma nn-Whitney U test was used to test

the main hypothesis of this study.

Table 1 provides a

summary of the free recall scores for both conditions of
the independent variable.

These results supported the

hypothesis that subjects who engaged in the hands-on
occupation

(HOC) had recalled significantly more task

step imperatives

in their proper order than subjects who
22
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engaged in the verbal occupation

(VC).

Table 1

Summary o£ Subjects'

Dependent Variable Scores

Hands-On
(HOC) group
0=15

Verbal
(VC) group
11=15

11.8

2.3

6.0

2.9

Median

11.0

2.0

Mean Rank

22.3*

8.7

Mean

* Significantly greater than VC, p<.0001,

one-tailed.

The possible range of scores was from 0 to 38.
subjects'

HOC

free recall scores ranged from 3 to 26, with a

mean of 11.8,

while the VC subjects'

to 9 with a mean of 2.3.

scores ranged from 0

In addition,

a review of data

revealed 7 VC subjects with a free recall score of 0,
indicating an inability of those subjects to recall at
least one task step

imperative.

Control Variables
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For the Wechsler Memory Scale

(WMS) subtests,

no

significant differences were found between groups in
Logical Memory, p. = .54, p. = *519; Digits F o rw ard /B ac k
ward, a = -81/ a = .800; or Visual Reproduction, £.(28 ) =
-1.08, a = -290 (see Tables 2 and 3).

In addition,

no

significant difference was found between groups when
compared on the summed WMS subtests,
=.87.

t(28)

= -.17, p.

These results suggest that there were no d i f f e r 

ences between groups in terms of memory or attentional
performance prior to the administration of the indepen
dent variable.
Medical and general history information was sought
as a basis for group comparison.

There were no s ig ni fi 

cant differences between groups in terms of age, £.(28) =
.88, & = .384; years of formal education,
.421; months post
Los Amigos'

injury,

cognitive

Tables 2 and 3).

z. = .49, p. =

z. = .68, p. = .663; or Rancho

level,

z = .11, p = .078

There existed

insufficient data for

group comparisons on site and extent of lesion,
Glasgow coma score

(see

(Teasdale & Jennet,

lowest

1974), and d u r a 

tion of post traumatic amnesia.

Correlational Relationships

A Spearman's rank correlation test was applied to
discern relationships between dependent variable scores
and other data

(see Table 4).

Significant positive
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correlations were £ound between the dependent variable
scores and the Visual Reproduction,

£.(28) = .54, p. =

.001, and summed WMS subtests, £.(28) =.45,

p. = .007.

Table 2
t_-Test Values for Independent Samples of Groups

V ar i 
able

Group

N o . of
Cases

Mean

SD

VC

15

31.1

9.6

HOC

15

28.1

8.6

VC

15

6.2

3.8

HOC

15

7.7

4.0

VC

15

25.3

7.4

HOC

15

24.9

5.7

t_ value

df_

2-tail
prob.

.88

28

.384

O
CD

Pooled variance estimate

28

.290

-.17

28

.869

Visual
R ep r o
duction

Summed
Wechsler
Memory
Scale

1
l-»

Age
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Table 3
Mann--Whitney U.:

Wilcoxon Rank Sum Values

Corrected for ties

Vari
able

Years of
Formal
Education

Months
Post
Injury

Rancho
Cognitive
Level

Logical
Memory

Digits
Forward/
Backward

N o . of
Cases

Mean
Rank

VC

15

14.3

HOC

15

16.7

VC

15

16.2

HOC

15

14.8

VC

15

12.9

HOC

15

18.1

VC

15

16.5

HOC

15

14.5

VC

15

15.9

HOC

15

15.1

Group

a

2-tail
prob.

.49

.421

.68

.663

.11

.078

.54

.519

.81

.800
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Table 4
Spearman Rank Correlation Coefficient Values of
Subject Data Variables with Free Recall Scores

V ar i 
ables

Age

N o . of
Cases

30

EL

£.
-.286

.063
*

Years of
Formal
Education

30

.197

.149

Months
Post
Injury

30

-.385

.018

Rancho
Cognitive
Level

30

.510

.002

30

.062

.373

30

.163

.194

30

.543

.001

30

.448

.007

Logical
Memory
Digits
Forward/
Backward
Visual
Reproduction
Summed
Wechsler
Memory
Scale
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DISCUSSION

Results o£ the study serve to c on£irm an Important
premise of occupational therapy regarding learning
through doing.

Superior recall performance was d e m o n 

strated by the hands-on subjects recalling five times as
much verbal

information as the verbal subjects.

The

question of why persons learn or retain more information
following hands-on doing merits some analysis.

It may

serve useful to interpret the present findings

in light

of the pertinent s ensory systems utilized for encoding
information.
in memory

The concept of cr oss-modality interactions

will aid in this interpretation

(Squire,

1987).
The hands-on

(HOC) and verbal

(VC) subjects were

similarly exposed to the ten task step imperatives a u r a l 
ly and in writing,

in the same sequential order.

subjects were again exposed to aural and written

The VC
informa

tion when required to circle and repeat aloud the task
step imperative wording.

The method of repeating the

verbal information out loud is useful to ensure attention
to and accurate encoding of the task step imperative
wording

(Morse,

1991).

VC subjects consistently p re

sented with the appropriate prosody for the
wording

(Broad & Peterson,

1971),

imperative

suggestive of a correct

28
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semantic

interpretation.

VC subjects therefore received

a verbal reinforcement of the to-be-remembered informa
tion in both the visual and auditory modalities.
Hands-on

(HOC) subjects were subsequently exposed to

those physical materials necessary for each task step,
and were required to complete each task as directed by
the previously presented
sensory modality level,

imperative wording.

On the

HOC subjects received visual

information related to the individual physical materials
(e.g., a whisk,

cream,

and flour).

As well, subjects

perceived their

interactions with the materials as in

gredients were added and utensils utilized.

These s ub

jects observed the use and transformation of the physical
materials.
Motor

information was encoded as subjects m an ip u

lated the provided physical materials.

Sensory informa

tion from motor performance has been supported as bene fi 
cial for improved verbal recall
(Larsson & Ronnberg,
of visual and motor
meatballs,

1987).

ing of auditory,

In addition to the encoding

information

HOC subjects'

inherent in the making of

exposure also allowed for encod

tactile,

kinesthetic sensations.

in brain-injured adults

olfactory,

proprioceptive and

VC subjects undoubtedly received

sensory information related to these systems;

however,

it

was unlikely that this sensory information was germane to
the task step imperatives.
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If the encoding of information by the HOC and VC
subjects is compared sole ly in respect to the sensory
modalities presented above,

it could then be argued that

the multiple se nsory modalities afforded the HOC subjects
provided substantially more sensory data.

This

in turn

would account for the superior recall performances of the
HOC subjects.

It appears likely that an interaction of

some if not all of the sensory information had occurred.
The concept of sensory system interactions within
memory has been termed "cross-modality generalization"
(Squire,

1987,

p. 127).

It refers to the existence of

interactions among memories formed by the different
sensory modalities.

Sensory/perceptual

information from

one modality may be translated into the "language" of
another modality,

allowing for the development of c o g n i 

tive associations.

Mishkin and Appenzeller

(1987) stated

that the versatility of human memory is such that,

"the

memory of a scene can summon associated recollections of
sights,

sounds,

emotions"

smells,

tastes,

tactile sensations and

(p. 80) .

Cross-modality generalization concepts have been
offered by scholars

in occupational therapy,

specifically to mem or y research
Farber,

1982).

Llorens

though not

(e.g., Ayres,

(1986) stated that,

processing is a critical aspect of task,

1985;

" intersensory

activity,

occupation component use in the occupational

and

therapy
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process"

( p . 103).

The concept of cross-modality generalization within
brain injury rehabilitation has been supported by Grafman
(1984) and Newcombe

(1982).

Grafman

(1984) suggested

that it is the production of the response
the present study)
stored information.

(free recall

that produces the integration of the
In addition, Newcombe

(1982) offered

that one sensory system reinforces the other.
these authors'

in

However,

use of the concept of cross-modality

generalization has generally been linked only to the
memory stores of visual and linguistic/semantic
information.

Nonetheless,

(verbal)

based on the above discussion

and results of the present study,

it is arguable that the

interaction was not limited to visual and semantic infor
mation.

This

interaction included extra information from

tactile,

olfactory,

and proprioceptive sensory pathways

available to the hands-on subjects.

Therefore,

the

occupational therapy premise of learning through doing,
on a sensory interactive level,
supported
Thus

appears to have been

in a population of brain-injured adults.
far the focus of discussion has centered on a

reductionistic view of occupation.

It has been offered

as reasonable that m ulti-sensory encoding can serve to
account for the differences
study.

in recall

The nature of occupation,

for the present

however,

extends well

beyond that of mere sensory and perceptual experience.
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The discussion to follow will serve to highlight this
point in regards to memory.
An individual's engagement in an occupation exists
as a dynamic interaction of person and environment.
Nelson

(1988) has offered an integrative vi ew of o cc up a

tion.

This conceptual model is useful

in addressing

essential occupational therapy concepts..
As proposed by Nelson

(1988),

occupation refers to

the relationship between occupational
tional performance.

form and o c cu pa 

Within the context of doing,

individual finds meaning

in the occupational

an

form.

The

establishment of meaning is initiated through one's
sensory systems and then expanded upon by perceptual and
cognitive associations.

These associations

integration of present and past perceptual

involve the
experiences,

allowing for individualistic interpretations of the
present experience.
Persons within the present study differed greatly in
terms of their perceptual experiences, dependent upon
group assignment.

The different experiences helped to

structure group differences

in meaning.

VC subjects

established meaning based only on the verbal task step
imperatives offered.

Kewman,

Yanus,

and Kirsch

(1988)

have noted a difficulty in verbal comprehension abilities
of traumatically brain injured adults compared to normal
adults.

This in part may be due to the subjective nature
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of language.

The imperatives are subjective in the sense

that they are semantic representations developed by the
VC subjects when compared to the objective experiences of
the HOC subjects.

Ac cording to M eacham (1977),

"activi

ties structure the relationship of the individual to his
material and social world,

and it is through his act iv i

ties that the individual is able to understand or give
meaning to his external world"

(p. 276).

The HOC s ub 

jects were afforded additional perceptual opportunities
to make sense of the verbal
Nissen

(1986),

information.

According to

the more one thinks about the meaning of

an item and its relation to other concepts,

the more

likely one is to recall that item.
Meaning is essential

for the development of an

individual's occupational purpose
purpose one ascribes

(Nelson,

to an occupational

1988).

The

form will help to

determine subsequent occupational performance.

The

concept of "purposeful activity" serves as a p hil os op hi 
cal assumption of occupational therapy (Pedretti,
Though at times used ambiguously (Lyons,

1983),

pur po se 

ful activity generally refers to a goal directed
tion with an occupational form.
posefulness

in an occupation

part of an individual

1985) .

interac

A high degree of pu r 

involves,

"a feeling on the

that he is doing something which is

important and significant to the self"

(Mosey,

1970,

p.

156) .
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Purposefulness also allows the individual to focus
attention within the doing
heightened attentional

(Clark,

1979; King,

level during a task

for encoding and eventual recall.

1978).

A

is important

This is especially

true for the compromised attentional capacities of braininjured individuals
likely attributed

(Wood,

1988).

The purpose most

in the doing by the VC subjects

in

volved stating and circling the words of the task step
imperatives.

Purpose for these subjects may have also

included attempts at remembering the verbal
based' on the experimenter's previous
However,

information

instructions.

persons with a brain injury often fail to sp o n

taneously apply strategies to improve retention and
recall

(Lawson & Rice,

1989; Mateer et al.,

1987; Nissen,

1986) .
The purpose attributed in the doing of the HOC
subjects was the making of meat balls.
on the combination of the provided
the provided tools,

Their focus was

ingredients,

and use of their hands.

eventual goal of producing meat balls,

use of

With the

these individuals

were attuned to their differential actions and products
within each task step.

It is probable that this purpose

provided a higher attentional level for the HOC subjects,
resulting in free recall scores superior to those of
their VC counterparts.
Adaptation or change in the individual

is an even 
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tual goal of an occupational therapist's structuring of
an occupational form (activity).

In this study,

free

recall performance served as a measure of adaptation.
Adaptation alone, however,

cannot be said to distinguish

the occupational therapist from a plethora of other
health care professionals

(Kleinman & Bulkley,

1982).

Only when the meaningfulness of an occupational

form is

taken into account does the occupational therapist stand
alone in having a special role in the maintenance,
toration,

res

and enhancement of function and health.

The findings of this study point to the importance
of engaging in a hands-on occupation for brain-injured
individuals.

Occupations requiring hands-on doing allow

for the incorporation and associations of perceptual
information

from a variety of sensory systems unlike that

of verbal information alone.
tional

As well,

structured occup a

forms that take into account the interpretation of

meaning and purpose by individuals can bring about adaptative changes to an extent not possible of less mea ni ng 
ful occupations.
Future studies m ay include other diagnostic groups
in which learning disorders or memory deficits

impact

upon independence in d ay to day life functioning
developmentally disabled,

Alzheimer's,

(e.g.,

Korsakoff's).

It

may also be important to study the long term effects of
hands-on doing

in terms of recall performance.

In a d d i 
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tion, studies may include occupational forms which differ
from those in the present study.

Varying the amount of

sensory information across occupations may be useful
determining the extent to which meaning,
sensory information,

in

the encoding of

and subsequent perceptual a ss oc ia 

tions affect recall.
One possible limitation to this stud^ was that the
principal

investigator administered the independent

variable to subjects
during recall.

in both conditions,

and was present

This was necessary due to the research

er's limited resources.

Adherence to a standard,

written

administration protocol probably reduced the chance for
error.

Additionally,

subjects were not screened

in

regards to their previous cooking or meat ball making
experiences.

This was

in part due to the limited number

of available subjects that met selection criteria.
However, differences between the two groups cannot be
attributed to individual differences

in knowledge of

cooking.
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CONCLUSION

This is the first occupational therapy study to
compare the adaptative effects of engaging in a hands-on
occupation versus those of a verbal occupation in terms
of recall performance in brain-injured adults.
»

This

study supports the occupational therapy premise of learn
ing through doing based on subject meaning and crossmodality generalization.

37
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Appendix A
Task Step Imperative Scoring Format
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TASK STEP IMPERATIVE SCORING FORMAT BREAKDOWN INTO SYNTACTICAL UNITS

1

1

1

pour /

egg /

into bowl

beat /

egg /

with whisk

(3)

(3)

pour / cr ea m / into egg / while stirring / with whisk

add / seasoned bread crumbs / and onions / to bowl

add / beef / salt / and pepper / to bowl

(5)

(4)

(5)

blend / beef mixture / with wooden spoon (3)

divide / beef mixture / into even halves / with wooden
spoon (4)

sprinkle / flour / onto beef mixture

(3)

take / half of beef mixture / and form / first meat ball
(4)

take / remaining beef mixture / and form / second meat
ball (4)

Total Possible Score = 38
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Appendix B
Task Step Imperative Functional Synonyms
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SCORING GUIDELINES FOR FUNCTIONAL SYNONYMS

The subject has the potential of earning a full
point score for each respective syntactical unit if the
functional synonyms below are substituted for the exact
task step imperative wording.
Do not detract points if
the subject used articles (a, an, the), or if a word was
used in a different tense (e.g., "poured" instead of
"pour").
Basically the scoring is for ideas, not word
for word (Sweet & Wysocki, 1982).
pour egg into bowl

pour=put=dump=add
into=in=within

beat egg with whisk

beat=mix=whip=stir
with=using

pour cream into egg,
while stiring with whisk

pour=put=dump=add=place
cream=milk
into=in=in with
while=when=as
stirring=blending=mixing
=beating

add seasoned bread crumbs
and onions to bowl

to = in

add beef, salt and pepper
to bowl

beef=meat=hamburger
to=in

blend beef mixture with
wooden spoon

blend=stir=mix
with=using

sprinkle flour onto beef
mixture

spr inkle = put
onto=over=on top of

divide beef mixture into
even halves with wooden
spoon

d ivide=seperate=split
beef=meat=hamburger
into=in
even=equal
h al ves =h a1 f=parts

take half of beef mixture
and form first meat ball

take=get=pick up
half=part=some
form=shape=make
first=one

take remaining beef mixture
and form second meat ball

take=get=pick up
remaining=rest of
= last of
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form=shape=make=mold
secondslastmother
meat ball=one
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SCORING GUIDELINES FOR HALF CREDIT RESPONSES

Any one of the individual responses listed below is
acceptable and will be given a score of 0.5, except for
those words within parenthesis which receive full score.
Words within the quotations are still scored following
the Functional S ynonym scoring guidelines.
This is not
an exhaustive list of all half credit response p os si bi l
ities.
Please use your conservative discretion when
scoring syntactical units not listed below.

"stirring” (instead of "while stirring")
"bread crumbs" or "seasoned bread" or "seasoned crumbs"
(instead of "seasoned bread crumbs")
"with spoon"
"into halves"

(instead of "with wooden spoon")
(instead of "into even halves")

"onto mixture" or "onto beef"
mixture")

(instead of "onto beef

"half of beef" or "half of mixture"
beef mixture")

(instead of "half of

"meat ball" or "first ball" or "ball"
meat ball")

(instead of "first

"beef mixture" or "remaining mixture"
ning beef mixture")

(instead of "remai

"meat ball" or "second ball" or "ball"
ond meat ball")

(instead of "sec
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Occuoanonai TreraDy Decanmeni

W e s t e r n M ic h ig a n U n iv e r s it y
Dear Subject,
I am a graduate student in occupational therapy at Western Michigan
University.

I will be doing a study at several rehabilitation facilities in

order to better undeistand how different tasks affect the memory of persons who
have sustained a closed head injury.

,

First, you will be assessed on three subtests of the Wechsler Memory
Scale, which should take no longer than a half-hour.

Approximately two to four

weeks plater, you will be given the-instructions necessary to make meat balls.
This should take only twenty minutes.

Immediately following this, I will be

aksing you to recall the steps involved in making meat balls.

Your responses

will be audio recorded; this tape will be erased and destroyed as soon as I
have listened to it at a later time.
In

order for this study to more effectively add to the

rehabilitation literature, it will be necessary to know
of your general and medical history:

the

knowledgebase in
followingaspects

date of injury; coma duration; location

and type of damage to your brain; lowest Glascow Coma Scale score; duration of
post traumatic amnesia; current Ranchos Los Amigos Cognitive Level; date of

. .

most recent Wechsler Memory Scale testing; education level; date of birth; and
whether or not you have had a previous head injury.
You are under no obligation to participate in this project, and you will
not lose any services if you choose not to participate.
used for any reason.after the data are collected.

Your name will not be

There are no special risks,

and you may stop at any time without penalty.
If

you have any questions, please call me at (616) 387-3870, or my research

advisor, Dr. David Nelson, at (616) 387-3873
I fully understand the procedures of this study, and consent to the release of
the above information.

Signature

Date
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O c c u o a tic n a i T re^ a D y D e c a u m e m

W e s t e r n M ic h ig a n U n iv e r s it y
Dear Legal Guardian,
I am a graduate student in Occupational Therapy at Western Michigan
University.

I am doing a study at several rehabilitation facilities in order

to better understand how different tasks affect the memory of persons who
have sustained a closed head injury.
First, your legal dependent will be assessed on three subtests of the
Wechsler Memory Scale, which should take no longer than twenty minutes.
Approximately two to four weeks later, he will be given the instructions
necessary for making a common dinner food item.
twenty minutes.

This also should take only

Immediately following this, I will be asking him to recall

the steps 'involved in making the common dinner food item.

His responses will

be audio recorded; this tape will be erased and destroyed as soon as I have
listened to it at a later time.
In order for this study tomore effectively add to the knowledge

base in

the rehabilitation literature, it will be necessary to know the following aspects
of your legal dependent's general and medical history: date of injury; coma
duration; location and type of damage to brain; lowest Glasgow Coma score;
duration of post traumatic amnesia; current Rancho Los Amigos Cognitive level;
date of birth; and whether or not he has had a previous head injury.
You and your legal dependent are under no obligation to participate in this
project, and he will not lose any services if you or he should decide not to
participate.
collected.

His name will not

be used for any reason after the dataare

There are no special risks,

and he may stop at any time without

penalty.
If you have any questions, please call me at (616) 387-3870, or my
research advisor, Dr. David Nelson, at (616) 387-3873.______________________
I fully understand the procedures of this study, and consent to the release of
the above information.

Signature

Date
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W e s t e r n M ic h ig a n U n iv e r s it y

Date:
To:

January 7,1991
Aaron M. Eakman

From:

Mary Anne Bunda, Chair

Re:

HSIRB Project Number 9 0 - 1 2 - 1 5

CX/ J'VTM i.
U

This letter w ill serve as confirmation that your research protocol, "Participative versus
Verbal Instruction: Effects on Free Recall in Persons with a Closed Head Injury," has been
approved after expedited review by the HSIRB. The conditions and duration of this approval
are specified in the Policies of Western Michigan University. You may now begin to
Implement the research as described in the approval application.
You must seek reapproval for any change in this design. You must also seek reapproval if
the project extends beyond the termination date.
The Board wishes you success in the pursuit of your research goals.

xc:

David Nelson, Occupational Therapy

Approval Termination:

January 7, 1992
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